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SHOCK ABSORBER CALCULATIONS 


A Method of Estimating the Performance of Oleo-pneumatic Struts 


By R. HADEKEL,* B.Sc., A.F.R.Ae.S. 


LEO-PNEUMATIC shock absorbers are the most 
effective form of suspension yet devised for aircraft. 
They enable the energy of landing impact to be 
absorbed under the best conditions. This energy is partly 
used up in compressing a column of air according to laws 
known a priori, at least approximately, and partly dissipated 
in friction by forcing a liquid through orifices, the size of 
which, in general, depends on the degree of closure of the 


The design and adjustment of an oleo-pneumatic shock 
absorber are of fundamental importance, and the mere fact 
of fitting such a device is not in itself sufficient to obtain 
good results. The shock absorber must be designed to 
Meet given conditions and adjusted accordingly. This 
Optimum adjustment is a delicate matter and has been the 
Object of systematic tests; very small divergencies from 
the value thus obtained can completely alter the charac- 
teristics of the strut ; the energy to be absorbed in friction 
is absorbed no longer, with the result that the shock abe 
Sorber bumps against its stops and imposes severe impact 
loads on the whole aircraft. 

The theory set forth in this paper is valid only for a 
Correctly designed and carefully adjusted shock absorber. 


General Principles 


When an aeroplane lands the kinetic energy due to its 
vertical velocity is absorbed partly by the tyres and partly 
by the struts. In the latter, the energy is shared between 
the air and the oil. The exact way in which the energy is 
absorbed depends on the interaction of the strut and tyre 
and of oil and air in the strut. 

If allowance is made for these factors the maximum 
load in the strut and the strut closure can be calculated. 
A method of calculation is developed for various cases and 
Curves are given by means of which the maximum strut 
load and the strut closure can be found. 


Strut Closure and Effect of Inflation 


The maximum stroke of the strut under any conditions 
is limited by stops. This maximum will be called the 
available stroke. 

It is possible so to adjust the degree of inflation of the 
Strut that under the specified conditions the closure will 
be just equal to the available stroke, and therefore known 
@priori. In this case calculation is comparatively simple. 

This is not however the usual case, as it would leave 
insufficient movement for taxying. In general the degree 
Sf inflation of the strut is determined by specifying the 


‘ 
—_ 
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degree of closure in the static position, and is such that the 
actual stroke required to absorb the given amount o 
energy is less than the available stroke, and must be calcu- 
lated (if only implicitly) to determine the maximum load. 


Shock Absorber Characteristics 

The shape of the load-deflection curve for the shock 
absorber depends on the degree of inflation, the area and 
shape of orifices, the tyre characteristics, and the mass 
and vertical velocity of the aeroplane 
If the shape of the curve is given, the 
absorbed can be found from the area under 


amount of energy 
the curve. 





Fig. 1.—Diagrammatic view of shock absorber (Messier 


type). 


The maximum amount of energy that could be absorbed 
is equal to the maximum reaction multiplied by the maxi- 
mum deflection. The actual energy absorbed is equal to 
the mean reaction multiplied by the maximum deflection 
The ratio of the mean reaction to the maximum reaction 
is defined as the shock absorber efficiency. This can also 
be defined as the ratio of the area under the load deflection 
diagram to the area of the rectangle on its maximum 
co-ordinates. 

Values of strut efficiency as high as 93 per cent. have 
been obtained on test, but in general a figure of 80 per cent. 
can be relied on,* it being assumed that the strut is properly 
designed and adjusted for the specified working conditions. 








®*For an efficient strut. The actual figure depends on the type of shock absorber, 


and is usually better for struts of the variable orifice type. 














SUPPLEMENT TO 
FLIGHT 


7” THE 











7 SS YF YYYAP 22S 


OF 
| 
} 









h =DROP HEIGHT. 
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~ ASSUMED =0°5 WHERE ‘b= LENGTH OF 
AIR COLUMN (STATIC). 


K =( W)\O- 9y MAX WHERE & MAX = MAX 
\p P DEFLECTION OF TYRE 
Uy, (ie. WHEN 


NB 


FULLY SQUASHED) 
P = DYNAMIC LOAD REQUIRED TO SQUASH TYRE 
W-= ACTUAL STATIC LOAD PER WHEEL 
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Fig. 2.—Shock absorber load factor curves. In the absence 
of data, take P = W’, where W’ design static load for 
tyre (i.e. load required to give 33.33 per cent. static deflection). 
For military aircraft the tyre is usually selected to give 
W’ = 1.1W at 35 lb./sq. in. pressure. In the absence of 
data take 5 max. = 0.75 tyre width. 

Tyre Characteristics 

The “‘ tyre efficiency ’’ is defined in the same way as the 
“‘ shock absorber efficiency ’’ above. It can be taken at 
47 per cent. (this and other tyre data taken from Dunlop 
curves). The “design static load’’ of the tyre is the 
static load required to produce 33} per cent. compression 
of the tyre, usually at 35 !b./in.? pressure. 

Other important quantities are the maximum tyre de- 
flection (i.e. deflection when fully squashed) and the 
dynamic load required to produce this. In the absence 
of data this load can be taken at 3.6 times the design 
static load, and the full deflection at 0.75 of the tyre width. 


Let V = vertical landing velocity. 
V2 
h = drop height = — 
7 
W = static load per wheel (actual). 
n=ratio of maximum ground reaction per 


wheel to W. 

y = ratio of vertical movement of wheel to strut 
closure. 

1 = length of air column in 
position. 

Ss actual strut stroke. 

sm available strut stroke. 
n, = Shock absorber efficiency (assumed at 0.80). 
b = length of air column in strut in static position. 


strut in extended 


> 
ty | air pressure in strut, in static extended and 
Pn | compressed positions respectively. 
P = dynamic load required to squash tyre. (Take 
P = 3.6 times design static load in absence 
of data). 
5 max = max. tyre deflection (fully squashed), (take 


5max = 0.75 X tyre width in absence of data). 
n, = tyre efficiency (assumed at 0.47). 
y =1 for wheel mounted directly on 
shock absorber. 


vertical 














N.B.: Care must be taken to use consistent units. 
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Fig. 3.—Shock absorber load factor curves. 
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Case 1.—Strut closure known (i.e. actual stroke = avail- 
able stroke). 
Energy to be absorbed per wheel = W x A. 
Let E, be energy absorbed by tyre, then energy absorbed 
by strut = 
Wh — E, = runW 
Wh — E, h - —E, W 
. rWrSm Yo, Sm 
If deflection and energy absorption curves for tyre are 
available (the latter can be constructed from the former) n 
can be found accurately by a process of successive approxi- 
mation, as follows: 
Assume a value for n, 
then load on tyre = nW, 
from which tyre deflection and E, can be found, 
second value for x. 
The process is repeated until the value assumed and the 
value found agree. 
Once is known the degree of inflation of the strut 
required to produce the nominal stroke can be found from 
the air compression laws (cf. next paragraph). 


2 XS 
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giving a 


Case 2.—Strut stroke unknown. 

The tyre deflection can be represented by the equation 
jnWwy?? 
VP, 
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Fig. 4.—Shock absorber load factor curves. 


Energy absorbed by tyre: 


E,= 7, X 8 X aW = y X &max X n™9W x (5) 


Energy absorbed by strut 
= rmW7S 


: —_" : W 
. Wh rmW7,S + 7,8 max n®W x (3) 


dividing through by W and substituting assumed values 


for 2s & Ht 
W 0.9 


_ " ¢ a ol-® yy § P M ( 
h = 0.8 rns 0.47 3 max | P } ee -- 


When the strut is compressed it is instantaneously at a 
standstill and therefore the load due to the oil is zero. 
Hence the ratio of the air pressure in the compressed 
position to the static air pressure is equal to », i.e. : 
Pn (This assumes that maximum reaction occurs 
Ps at end of stroke). 
The air is compressed according to an approximately 
adiabatic law, which will be assumed to be: 
* PV"? — constant*. 





*See Jones, Aircraft Engineering, Vol. X, No. 113 (1938). 
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Hence the relation between Pn and Po is: 
Po x I':3 = Pni(l — s)'-3 or 
s 1-3 


Po = Pn (1 —;) 


é/ 


b / s\ 1-3 
ad = PD >. P.-= P — 
but I a ‘) n \ i) 
b 
Pn ij ) 
or Ps =ra= st ee ee ** ** (2) 
\? 3) 
‘h 0.77 
>  \y 
ier a PS ee ae — 


Substituting for this in (1): 





/h\ 0-77 
(7) ~ i 
h o.8rn x l{1 —V\ +- 0.47 n'%3 max — ) 
ss , P 
n 0.77 
or 
} : Ip 2% 77 : 8 mar 
—= 0.8" — 0.8( - n®23 4+. 0.47 n-* ——_— 
rl : l 
/W 0.9 
(> ee ee - ee oo (4). 


It is usual to provide an available stroke equal to ?/, and 
to inflate the strut so that the static position is one-third 
or one-half of the way down from the fully compressed 





position corresponding to the available stroke.* This 
b ? _ 
corresponds to — 4 and - § respectively. 
l l ; 
b ; 
If - }, euation (4) becomes : 
l 
}; 
0.8 n — 0.469 n®*3 + 0.47n' °K .. . (4a 
rl 
Sieve K 6 maa W)\*? (ie. K is a measure of the 
yl \ 5) relative softness of the tyre). 
ers: 
If —= 3 it becomes: 
l Ss 
h ‘a wii 
—= 0.8 n — 0.532 n**3 + o.47n'?K .. —~ 
rl 
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Fig. 5.—Shock absorber calculations curve for the 
determination of ‘‘ K.”’ 


: h 
The relationship between n and 7] given by these equations 
? 


has been plotted for various values of K in Figs. (2) and (3). 
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This at any rate represents standard Messier practice. The important quantit 
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~ whatever the available stroke. 
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Fig. 6.—Nomogram for shock absorber load factors. 
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The relationship between » and 7 Siven by equation (2) 
has been plotted in Fig. (4) for 
) ) 
~ } and ; io 


Use of Curves : 


j 


/ 
Determine # and hence — 


rl 
Pe 5 max/\W\-°® ; 
Determine K i { P ) from tyre curves if available 
Ww; WwW \ 
{ a curve of | ) against — is given in lig. (5) }. 
\ P P q 
If no data are available determine P and &8max from 


empirical data given in list of symbols. 
From curve in Fig. (2) or (3) find “ x” for appropriate 
value of K. 


S 
Having found n, find 3 from Fig. (4). 
If the degree of inflation of the shock absorber corresponds 


, 
0.5 nor to— = 0.625, » can be found by inter- 


b 
neither to — 
l l 
polation or extrapolation from the results obtained from 


Figs. (2) and (3). 


thon (2) 


° Ss . 
Having found n, 7 is calculated from equ: 


It is recalled that curves of Figs. (2) and (3) are only 
applicable to struts having an efficiency of So per cent 
If a different value of efficiency (or a different degree of 


. b\ . 
inflation, as defined bys ) is worked to, then a new series 


of curves corresponding to the assumed conditions should 
be constructed. 

A neater way of representing the basic equation is by 
means of a nomogram. The nomogram corresponding tc 


—= 0.5 is given in Fig. 6. To obtain “x” a straight line 

, h ° 

is drawn through the values of 7 and K on the appropriate 
’ 


1 ” 


scales. The intersection of this line with the scale of “ n 
gives the value of this. Similar nomograms can easily be 
constructed for any assumed value. of‘initial inflation and 
efficiency. 
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h =DROP HEIGHT. 
1 = LENGTH OF AIR COLUMN (EXTENDED) 
P = RATIO OF VERTICAL MOVEMEN 
WHEEL TO MOVEMENT OF STRU o 
. ASSUMED = 0-5 WHERE b= LENGTH OF 
AIR COLUMN (STATIC). 


Y K =( W)C? SMAX. WHERE S MAX = MAX 
Y iJ YP DEFLECTION OF TYRE 
Y (le. WHEN FULLY SQUASHED) 
P= DYNAMIC LOAD REQUIRED TO SQUASH TYRE 
W* ACTUAL STATIC LOAD PER WHEEL 


° 1 2 3 4 5 
ratios 
Fig. 2.—Shock absorber load factor curves. In the absence 
of data, take P = W’, where W’ design static load for 
tyre (i.e. load required to give 33.33 per cent. static deflection). 
For military aircraft the tyre is usually selected to give 
W’ = 1.1W at 35 lb./sq. in. pressure. In the absence of 
data take 5 max. = 0.75 tyre width. 


i) 


MAX. FACTOR “?” 











Tyre Characteristics 

The “‘ tyre efficiency ”’ is defined in the same way as the 
“shock absorber efficiency ’’ above. It can be taken at 
47 per cent. (this and other tyre data taken from Dunlop 
curves). The “design static load”’ of the tyre is the 
static load required to produce 33} per cent. compression 
of the tyre, usually at 35 Ib./in.? pressure. 

Other important quantities are the maximum tyre de- 
flection (i.e. deflection when fully squashed) and the 
dynamic load required to produce this. In the absence 
of data this load can be taken at 3.6 times the design 
static load, and the full deflection at 0.75 of the tyre width. 


Let V = vertical landing velocity. 
V2 
h drop height = — 
W = static load per wheel (actual). 


n ratio of maximum ground reaction per 
wheel to W. 
y = ratio of vertical movement of wheel to strut 
closure. 
/= length of air column in 
position. 
Ss actual strut stroke. 
sm available strut stroke. 
n, = Shock absorber efficiency (assumed at 0.80). 
6 = length of air column in strut in static position. 
Ps 
Po 
Pn 
P = dynamic load required to squash tyre. (Take 
P = 3.6 times design static load in absence 
of data). 
= max. tyre deflection (fully squashed), (take 
5max = 0.75 tyre width in absence of data). 
n, = tyre efficiency (assumed at 0.47). 
y =1 for wheel mounted directly on 
shock absorber. 


strut in extended 


air pressure in strut, in static extended and 
compressed positions respectively. 


— 


8 max 


vertical 


















N.B.: Care must be taken to use consistent units. 
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Shock absorber load factor curves. 


Fig. 3. 


Case 1.—Strut closure known (i.e. actual stroke = avail- 
able stroke). 
Energy to be absorbed per wheel = W x Ah. 
Let E, be energy absorbed by tyre, then energy absorbed 
by strut = 
Wh — E, = rnW X » X Sa 
Wh —E, ~h—E,/W 
” yW7.Sm — rn, 5m 
If deflection and energy absorption curves for tyre are 
available (the latter can be constructed from the former) » 
can be found accurately by a process of successive approxi- 
mation, as follows: 
Assume a value for », 
then load on tyre = »W, 
from which tyre deflection and E, can be found, 
second value for 7. 
The process is repeated until the \ 
value found agree. 
Once » is known the degree of inflation of the strut 
required to produce the nominal stroke can be found from 
the air compression laws (cf. next paragraph). 


giving a 


alue assumed and the 


Case 2.—Strut stroke unknown. 
The tyre deflection can be represented by the equation 
nW\ oe? 
é 5 max X |- } 
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Fig. 4.—Shock absorber load factor curves. 
Energy absorbed by tyre: 
per, w\* 
E, m xX 8 uW = y, X Smax x n&?W x p 


Energy absorbed by strut 
= rnmW7S 
? — e : W 
*, Wh rmW7,S + 7d max ne ?W x ( 5) 
dividing through by W and substituting assumed values 
for n, & », 
W 0.9 


—_ . . - 1-9 5 C 
h = o0.8rns + 0.47 2 6 max\ 5) os oo | 


When the strut is compressed it is instantaneously at 4 
standstill and therefore the load due to the oil is zero. 
Hence the ratio of the air pressure in the compressed 
position to the static air pressure is equal to », i.e. : 
) me 

Pn (This assumes that maximum reaction occurs 
Ps at end of stroke). 

The air is compressed according to an approximately 
adiabatic law, which will be assumed to be: 

® pyr: constant*. 


n 








*See Jones, Aircraft Engineering, Vol. X, No. 


113 (1938 
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Hence the relation between Px and Po is: 
Po x ['3 = Pn(l — s)'3 or 


/ s 1-3 
Po > Pn (1 


—;) 





b / s\ 1-3 
but Pol = Pb .. P,- = Pn{1 —- ) 
Ul \ 
b 
Pn 7 
© 7, noe. Sens oe () 
\? -5) 
}\ 0-77 
a } 
-= 1 —————_— ( . 
] e727 » 
Substituting for this in (1): 
‘b 0.77 
(*) avy 
h o8rn X li 1 —\1, - 0.47 n'%3 max =) 
n 0.77 
or 
h PY i 6-97 _ 1p OMAN 
- 52 — O. - 2 9-28 avn ES 
I 0.87 o (7) ’ 0.47” j 
(We? 
( P t 


It is usual to provide an available stroke equal to ?/, and 
to inflate the strut so that the static position is one-third 
or one-half of the way down from the fully compressed 





position corresponding to the available stroke.* This 
b ) " 
corresponds to 7 4 and F § respectively. 
b 
If 7 }, ecuation (4) becomes : 
I > ar 
0.8 n — 0.469 n®** +4- 0.47 nb 9K (4a) 
rl 
; d max W\°** (ie. K is a measure of the 
where Ix - { - ; 
rl P relative softness of the tyre). 
b ' 
If —== § it becomes: 
h - i 
—= 0.82 — 0.532 n%*3 + o47n'?K .. 
rl } 
‘6 | 
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Fig. 5.—Shock absorber calculations curve for the 
determination of ‘‘ K.’’ 
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The relationship between n and _ given by these equations 
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has been plotted for various values of K in Figs. (2) and (3) 
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Use oj Curves : 


j 
Determine / and hence — 
vl 


W : oo 


. 5 max 
Determine K ——. 2 ) from tyre curves if available 
W "0? W \ 
\a curve of [{ p ) against P is given in Tig. (5) ). 
If no data are available dctermine P and 8max from 


empirical data given in list of symbols 


From curve in Fig. (2) or (3) find “ 2” for appropriate 
value of K. 
S 
Having found n, find | from Fig. (4). 


If the degree of inflation of the shock absorber corresponds 
b 


b 
neither to T 0.5 nor tor = 0.625, n can be found by inter- 


polation or extrapolation from the results obtained from 
Figs. (2) and (3). 


e 

Having found n, 7 is calculated from equation (2 
It is recalled that curves of Figs. (2) and (3) are only 
applicable to struts having an efficiency of So per cent 
lf a different value of efficiency (or a different degree of 


b 
inflation, as defined bys ) is worked to, then a new series 


of curves corresponding to the assumed conditions should 
be constructed. 

A neater way of representing the basic equation is by 
means of a nomogram. The nomogram corresponding tc 
b 


—= 0.5 is given in Fig. 6. 
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The intersection of this line with the scale of “ 
gives the value of this. Similar nomograms can easily be 
constructed for any assumed value. of‘initial inflation and 
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Royal Air Force 
Official Announcements 


Preference for R.A.F. 

i EN who have already registered but have not 

yet received an Enlistment Notice from 
another service, are still entitled to express prefer 
ence to serve with the Royal Air Force if they 
wish to do so They should advise the Employ 
ment Exchange at which they registered accord 
ingly, quoting the reference number given on their 
registration card 


Maternity Hospital 


A MATERNITY Hospital for the wives of 
+ officers has been opened for the reception of 
patients at Fulmer Chase, Fulmer, Bucks 

‘ees, including all charges, are 4 guineas a week 
in wards for two to five patients There are a 
few single wards available at a slightly higher rate. 
Grants in aid are made in special cases 

Requests for further information and for forms 
of application for admission and all communications 
should be addressed to the Honorary Secretary, 60, 
Portland Place, London, W.1 


Ground. Duties 


( FFICERS are needed by the Royal Air Force 
to carr out administrative ground duties 
Commissions in the R.A.F.V.R. are therefore 
being offered for the duration of war to men with 
suitable qualifications 
Applicants must be between the ages of 32 and 
50, and must be either ex-officers, or must have 
held good executive positions in civil life t 
prove their administrative ability Sound educa 





bor is essen 
Those selected for commissions will enter the 
R.A.F.V.R. as Pilot Officers on probation, with 
pay beginning at approximately £215 a year, plus 
family and other allowances. There will be oppor- 
unities for promotior 

Candidates should write to the Air Ministry 
S.7.(E)5), Adastral House, London, W.C.2, for 
application form 1020. 


ns : , 
More Cooks Wanted 
‘KILLED male cooks are urgently needed t« 
\ look after the personnel of the R.A.F This 
the “over-forties” and the * under-twen 


gives 
ational 


ties a chance to do an important job of 
importance, for the age limits are 18 to 42 in 
clusive 

Skilled men will be posted straight to units, 
and, on passing a trade test, will be paid at the 
rate of 3s. a day—plus, of course, all found, and 
the usual allowances. 

rhere are opportunities for promotion to nor 
commissioned and warrant officer ranks, with pro 
gressive increases of pay 

Candidates should apply to the nearest combine« 
Recruiting Centre, the address of which can be 
obtained at any Employment Exchange 





Open to Women 


y TOMEN cooks, skilled and unskilled, are still 
wanted in large numbers for the W.A.A.F 
Training facilities for the unskilled have now been 
greatly expanded, and as a result, more suitable 


applicants can be accepted than formerly Age 
limits are 18 to 47; or up to 50 in the case f 
ex-Servicewomen Height must not be less than 
four feet ten inches Pay is ls. 4d. per day until 
trained, then 2s. a day There are good oppor 
tunities for promotion Applications for enrol 


ment can be made at the W.A.A.F recruiting 
centres in London, Birmingham, Bristol, Cardiff 
Glasgow, Manchester, Newcastle-on-Tyne and Shef 
field Any Employment Exchange will give the 
address of the nearest of these 


Physical Training 
MAY fine opportunities are open to men of 
4 good physique and some education as physical 
1e Air Force The age 
licants will be required 





training instructors in t 
limits are 21 to 35 ADI 
to go through a course of instruction; they must 
be capable of understanding what they are learr 
itg and able to impart it to others. Pay is at 
the rate of 2s. a day during the period of trair 
ing On passing the course men are immediately 
promoted to the rank of acting Corporal, when 
their pay is increased to 4s. 6d. a day with all 
found Applications should be made in the first 
Instance to a Combined Recruiting Centre, the 
address of which may be obtained from any Em 
bloyment Exchange j 
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ICE AVIATION 








A GO-BETWEEN : D.H. Flamingoes which were designed for the happier jobs of 
peacetime are now used extensively on R.A.F. communications work. 
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J. A. Hawkings; E. E. Fallick; C. N. H. Bilney; W/O. H. R. Coombe is granted a commission for David, G. H. Rogers, A. M. Dunlop, J. 8S. Dick 
G. Combe; J. G. Franks; T. V. Lister; F. Hl. E the duration of hostilities as Flying Officer on pro The undermentioned Pilot Officers are promoted 
Reeve; E. Hl. Richardson; C. N. Ellen, D.F.C.; bation with effect from June 26, and with seniority to the rank of Flying Officer :—(Nov. 30, 1939) 
. H. Stewart; F. G. H. Ewens; R. Menzies; of May 2. T W. Gillen; (June 13) C. Kirkland, H. A, ¢ 
G. H. Randle. Squadron Leaders: A. M. Stevens; W/O. F. M. Weiss, M.B.E., is granted a com Stratton ; 
E. F. Thorpe; W. L. Freebody, A.F.C.; F mission for the duration of hostilities as Flying The undermentic ned are transferred to the Ad 
Tadman, C.G.M.; D. C. Prance; G. D. Green; Officer on pobation with effect from June 19, and ministrative and Special Duties Branch :—Flight 
. Cc. W. S. Smith; C. H. Johnson; 8. Upton; with seniority of Mar. 7. : Lieutenants : (July 8) E. F Wain; (July 9) W.F 
C. H. V. Hayman; B. N. Matson; C. H. Smith; The undermentioned are granted commissions Rimmer, 8. W. H Egan M. V. de Satge, P. J 
E. R. Pearce; D. A. Gibson; W. M. Keddie; L. D. for the duration of hostilities as Pilot Officers on Bett, W. ¢ McNeil, F. R. Jones, A. M Butt, 
Dadswell; B. H. Becker; W. Smith; A. J. Brister; probation (seniority Apr. 25):—Flight Sergeants: A. L. Brain Flying Office (July 4) TR 
Vv. F. Whatling, D.S.M.; G. N. Hancock; J. C. (June 24) J. R. Jackson; (June 26) I. W. Mit Wheatley; (July 9) K. W. Pell, C. N. James 
Stevens; s. Groom, M.B.E., D.S.M.; T. C chem; (June 27) R. S. F. Williams. Sergeants: 8. B. Atkinson . 
Penna; E. 8. D. Drury; D. M. T._Macdonald; (June 21) G. Davidson, F. W. D. Grayston _ Administrative and Special Dutics Banch 
J. Goodhart; R. H. E. Emson; C. L. Dann; E. C Temp. Fit. Sgt. F. W. T. Pryer is granted a The notification in the Gazette of Dec. 12, 1939, 
Ingham; H. W. Dean; F. Porter; T. J. E. Thorn commission for the duration of hostilities as Pilot concerning F/O. 8S. F. Woods is cancelled 
ton. Flight Lieutenant: S. Lugg Officer on probation with effect from June 2¢ ; ; Equipment Branch 
P/O II. C. Lee takes rank and precedence as if and with seniority of June 20. Capt. G Lowe (LA Ret ) is granted a commis 
his appointment as Pilot Officer bore date March Pilot Officer on probation N. Storer is trans sion in class CC as Flight Lieutenant for the 
7. Reduction to take effect from June 10. ferred to the Accountant Branch (July 4). period May 31 .7 ima he 
Marshal of the Royal Air Force Sir E. L. Elling Equipment Branch. . ‘ ceice: rancn ~- 
ton, G.C.B., C.M.G., C.B.E.. is placed on half-pay W/O. E. E Eeouting is granted a commission Fit. Lt. E. A _Gu igeon, M.R.C.S., I R.C.P, 
(July 4). for the duration of hostilities as Flying Officer on relinquishes his commission on account of i} 
Sq. Ldr. P. H. Dunn is placed on _ half-pay, probation with effect from June 14 and with health (June 1). . ; 
scale B, from March 26 to 31, 1939 inclusive. seniority of May 2 . , fiscellaneous ’ : 
Sqn. Ldr. J. P. Selby is seconded for special The undermentioned are granted commissions Fit. Lt. J. E. Hume, D.8.O., relinquishes his 
duty (June 27). for the duration of hostilities as Pilot Officers ©o™mission in class CC on appointment to a com 
Group Capt. W. A. C. Morgan, M.C., is placed on probation (seniority May 2):—Temporary War- 2 the Royal Air Force Volunteer Reserve 
on the retired list (July 13) rant Officer: (June 26) G. Leitch Flight Ser (July 3). : : 
F/O R. D. Hesketh resigns his commission (May geants: (June 1) H. G. Everest; (June 16) M RovaL AiR Force VoLUuNTEER RESERVE 
8) Curthoys. General Duties Branch 
r/O R. K. Beale relinquishes his short service ° Accountant Branch The undermentic ned are granted commissions fot 
commission on account of ill-health (July 13) Temp. W/O. N. F. Cook is granted a commission the duration of hostilities as Pilot Officers on 
The undermentioned Pilot Officers relinquish for the duration of hostilities as Flying Officer on probation :—(Apr. 29) A. W. Wood. Flight Ser. 
their temporary commissions on return to army probation with effect from June 19 and seniority geants: (Apr. 1) M. A. Phillips; (May 2) (senior. 
duty:—(June 12) A. Barker, Lt., E. York. R.; of June 6 ity Apr. 25) A. P. Culverwell; (June 14) (senion 
(June 14) J. G. East, 2nd Lt., R.A.; (June 20) The undermentioned are granted commissions ity May 9) R. F. Hunter, E. A. Jewiss; (June 19) 
P. D. C. Harris, 2nd Lt., R. Sussex R. for the duration of hostilities as Pilot Officers on (seniority Apr. 25) G. P. Hall; (June 20) (senior 
The short service commission of Pilot Officer probation (seniority June 6) :—Flight Sergeant ity Apr. 25) C. M. Dunniclifie (June 21) (senior. 
on probation A. V. H. Laursen is terminated on (June 24) F. C. Charles. Temporary Flight Ser ity May 9) T. W. Newbould Sergeants: (Apr 
cessation of duty (July 5) geant: (June 24) V. E. M. Harding. Sergeants: 28) G. I. Swain; (May 26) E. Albon. C. T. Camp. 
The short service commissions of the undermen- (June 20) T. Phillips; (July 2) E. T. Pratt. Tem bell, J H. Cloete, W. M. Cooper, G. D. Cox, R.A 
tioned Acting Pilot Officers on probation are porary Sergeant: (June 24) A. G. Millard. Mackie, S. H. Miller, P. A. Newton, J. A. G 
terminated on cessation of duty:—(July 1) T. Y. The undermentioned Flying Officers on proba Parker, J. Pringle-Wood, P. H. 8. Simmonds, 
Wallace; (July 12) B. B. Little tion are confirmed in their appointments :—(May I. T. G. Stewart, J. Stidolph, J. G. D. Strang 
Errata 8) V. H. Webb; (June 26) A. P. Scardifield. W. Treger, A. Wilson, L. K. 8. Wilson; (June 2) 
+ oe Gazette of June 11 For Frederick Medical Branch w a * rs 1 = > 4 we 
a2onard Gates read Frederic Leonard Gates, and Te 7 e ajaliies ta as . 9) J. C. Eldren ‘ wkes Ains 
jor Eric Hugh Montgomery Nesbit read Eric romp A. . 6 Se G. H. Everitt, W. H. Edwards. J. H 
Hugh Montgomery Nesbitt. eee afb | Flying Offi er on probati« = with effect R. W. V. Smith A. P. Linsdell; (June 
In the Gazette of June 18. For Eric Crouston fre m June 28 and seniority of June 20 (seniority Apr. 25) G. L. Howitt; (June 
Harding read Eric Cranston Harding The undermentic ned Flight Lieutenants are pro (seniority May 9) J. R — x" : 
Technical Branch moted to the rank of Squadron Leader:—(Sept. 1, R. J _ Mansfield; (Jane 15) J. Kerr, 
w/0O. L. A. Littler is granted a commission for 1939) F. W. P. Dixon, MBE. MB, BS. Mattey, B. R me . M. gt 7 a yo a 
the duration of hostilities as Flying Officer on pro- _‘F.R.C.8.(E.), D.0. (Oxon); (Dec. 1, 1939) C. R. (June 17) (seniority May 2) R.A. 
bation with effect from June 16 and with seniority Palfreyman, M.B., B.S., D.OM.S.; (Apr 18) J. A (June 18) (seniority ony , on 
of Feb. 15 Apne ny MB ChB, MRCS. LRCP.. (June 19) (sen ty Apr 25) A. Lyall; (June 20) 
The undermentioned Warrant Officers are granted F.RCS.AE.). D.LO i - rity Apr ‘ E. owl June 2 1) (senior- 
commissions for the duration of hostilities as F/O. R. H. Winfield, M.B., Ch.B., is promoted M. my Dont D ey 1 aay oe rity iar 
Fiying Officers on probation (seniority Mar. 14) :— to the rank of Flight Lieutenant cos effect from May = eran Boney ¥ A BL YD rf 
>. E. Shand, I. M. Shirlaw, C. L 


(May 20) C. A. Judd; (June 13) H. K. Newton; June 5 and seniority June 5, 193 
F/O. Cc. G 


. : r : . : - - . ~ " ; Sandeman, F 
(June 21) C. H. Moore, J. A. Williams; (June 24) G. Mackay, M.B., Ch.B., is pro rris, A. G. Shepherd: (June 29) P. Price, 








y eon * , Os z r ae . Mig : - rs > 
we a og ~ ee 25) R. N. Abbitts; (June moted to the rank c= Sea (June 5) . H. Gee rge, K. Humby, D. J. A Stevens, 
The undermentioned are granted commissions In the Gazette of Sept. 26. 1939. Notification = = - ¢ —s Mf. oo ge Mt Ps - 
for the duration of hostilities as Flying Officers concerning James Leonard Brown, M.D., Ch.B., rity Ma Rds A 7 Macleod w J Mewes: 
on probation (seniority May 9) :—Warrant M.R.C.S., L.R.C.P. For Sept. 4, 1939, read Aug. i —s go! ate ny ~ 0) J Con, 
Officers: (June 10) W. H. A. Bourne; (June 21) 30, 1939. R Alabas ms R B : une = A id 7. 
H. H. Bootle, J. E. Holliwell; (June 22) W. C > on Se ee Se 
Dominy; (June 24) H. H. B. Lewis, Hf. C. Pimm; ° ) ~ og ‘ . . — on 
(June 26) F. D. Clarke, W. J. Pond. Temporary Royal Air Force Reserve Phe undermen — — _— ae. ~ fic rn 
Warrant Officers: (June 24) J. R. Hicks; (June 7 3 for the Saree OS Rosie 00 So 
27) A. N. Jarvis Reserve or Ark Force OFFIcers. cn probatior (Marc 6) J _O Hedle June 
The undermentioned Warrant Officers are General Duties Branch 13) B. O.. Devis; (June 17) G. B. Shits 
granted commissions for the duration of hostili- Fit. Lt. W. R. P. Alien is granted the rank of (June 25) R. W. J. Hooper) ? 
ties as Flying Officers on probation:—(June 26) Squadron Leader (Apr. 30). The endermentioned = & he  o- > 
(seniority May 22) 8. C. Roach; (June 27) (senior- The undermentioned Flying Officers are _pro- probation ar> graded as Pilct Officers on prote 
ioe Mawr 98) Ei Wiedsece moted to the ank of Flight Lieutenant :—(Sept. tion (May 14) G M. Bard Iph, H. M. Falconer, 
The undermentioned are granted commissions for 3, 1939) HI. EF. R. Nelson, D. W. S. Ireland, R. C dD. A. F¢ rbes, R. S. Geach, H. J Madden, 
the duration of hostilities as Pilot Officers on Knowles G. Rumsey, A. D. Jaffe; (July 4) R. w : Strickland. 


probation (seniority May 16):—Flight Sergeants 
(June 13) R. F. Lucy; (June 20) H. Crosby; (June 
24) R. F. Quartermaine; (June 28) T. R. Laws. 
Temporary Flight Sergeant: (June 28) W. J. Ren 
wick Sergeant (June 21) F. Healey 

The undermentioned are granted commissions 
for the duration of hostilities as Pilot Officers on 
probation (seniority May 30):—Acting Warrant 
Officer: (June 15) C. F. Mills. Temporary Flight 
Sergeants: (June 24) A. Axe, G. Howard; (June 
25) J. E. Davies; (June 28) T. W. Kent Tem- 
porary Sergeant: (June 9) G. F. Corden 

Sct. D. L. Thomas is granted a commission for 
the duration of hostilities as Pilot Officer on pro 
bation (May 28) 

The undermentioned are granted commissions for 
the duration of hostilities as Acting Pilot Officers 
on probation (seniority May 16):—Flight Ser 
geants: (June 28) E. A. Cox, C. L. Gould; (July 
1) H. G. Dingwall, A.F.M Temporary ight 
Sergeant: (July 1) A. Prior. Sergeant: (June 
28) G. 8. Ingram. 

Sgt. H. V. W. Evans is granted a commission 
for the duration of hostilities as Acting Pilot 
Officer on probation with effect from June 28 and 
with seniority of June 17 

The undermentioned Flving Officers on proba 
tion are confirmed in their appointments :—(June 
12) R. Dickinson, W. 8S. Reed, O.B.E.; (June 19) 
E. F. Westwood, C. T. Burridge: (June 23) A. G 
Evenden; (July 12) F. G. Mills, L. T. Wright, 
A. E. Willis, J. E. W. Le Gras, O. R. Moseley 

The undermentioned Flying Officers are promoted 
to the rank of Flight Lieutenant (seniority May 
18):—(May 31) E. W. Long; (July 7) H. Myles, 
A.F.M.; (July 8) V. G. Macario: (July 15) R. L 
Bell, F. H. Catton; (July 16) J. 8S. Brett, A.F.M., 
G. H. Harrison. 

Administrative and Special Duties Branch : ° : P . 

Temp. W/O. C. Boyle m granted a commission ANGLO-EGYPTIAN : Air Chief Marshal Sir Arthur Longmore being received by 
for the duration of hostilities as Flying Officer on Air Vice Marshal Hassan Abdul Wahab Pasha (Director of the R.E.A.F.) on the 


yhatio th effect fro J > 22, and with ° . + . ° 
——A..  ~- oo occasion of his visit to a fighter squadron of the Royal Egyptian Air Force. 
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SERVICE 


AVIATION (CONTINUED) 





(Substituted for the notification concerning 
these officers in the Gazette of June 11.) 
Acting Pilot Officer on probation L. G, Watson is 
graded as Pilot Officer on probation (May 14) 
(Substituted for notification in the Gazrctte of 
June 25). 

The undermentioned Acting Pilot Officers on 
probation are graded as Pilot Officers on proba 


tion (April 19) L. P. Light; (May 4) O. E 
Wiltshear; (June 15) E. H. G. Brookes 

The undermentioned Pilot Officers are pro- 
moted to the rank of Flying Officer Decem 


ber 15, 1939) J. J. Hill; (March 13) K, D 
Potter; ‘March 27) A. W. L. Cobbe; (April 25) 
J. Kershaw; (May 10) C. J. D. Andreae, W. K. B 
Thoma Kornderfier; (Mey 29) M. J. C. Marks; 
(June 6) J. F. G. Jenkins, D. J. C. Pinckney; 
(June 7) D. H. T. Hilyard; (June 27) A. B. Wil- 
kinsor 

Acting Pilot Officer cr probation C. Mlingworth 
is transferred to the Administration and Special 
Daties Branch and graded as Pilot Officer on 
probation (February 4) 

P/O. H. J. W. Grainger is transferred to the 
Administrative and Special Duties Branch (May 
23) 

Notification in the Gazette of May 21 concerning 
A. W. Wood is cancelled. 


Technical Branch 

The undermentioned are granted commissions 
for the duration of hostilities in the ranks stated 

—Pilot Officers on pri bation: Sergeant (June 22) 
iseniority May 30), J. W. Streeton; Temporary 
Corporal (15th June) (seniority May 30), M. B 
Buckwell; Leading Aircraftmen (June 22 
(senicrity May 270), M. A. Brookes, G. F. Mas 

F. J. E. Starkey Acting Pilot Officers on proba 
ticn Corporal (Jane 28) (seniority May 16), 
8 G. Lloyd; Aircraftman Ist Class (June 29) 
iseniority Miy 16), A. M. Lucas; Aircraftman 
2nd Class (June 23) (seniority May 16), P. M 
Veale. 





Balloon Branch 
The undermentioned are granted commissions 
for the duration of hostilities as Pilot Officers on 
probation (seniority April 25) Temporary Cor- 
poral (June 18), W. T. Forde; Aircraftman Ist 
Class (June 21), D. L. David 
Administrative and Special Duties Branch 

Lt. Col. J. E. Hume, D.S.O. (R.A.R.O.) is 
granted a commission as Flight Lieutenant with 
efiect from July 3, and with seniority of June 7, 
1939 

The undermentioned are granted commissions 
for the duration of hostilities as Pilot Officers on 
probation:—(Dec. 11, 1939) E. V. P. Miller; 


(March 20) E N. Hewitt; (April 22) N. Dp. I 
Gavin; (May }) 8. C. J. H. Douglas, Earl of 
Morton; (May 11) A. S. Carr, G. L. Holloway; 


(June 10) G. C. De Roy; (June 12) R. L. Simp 
sn; (June 13) C. J. Dixon; June 15) V. De La 
Motte Hurst: (June 17) W. E. Heworth. L. A. M 
Ross June 18) H. 8S. Harwood: (June 19) 
H. P. Hamilton, W. T. 8. Lewis, G. E. Smith, 
G. R. H. Wallace: (June 20) J. C. Atkinson, 
F. J. N. Barber, M.C., A. Bollington, D. Skeld 
ing, R. G. W. Stark; (June 21) R. A. Abbott, 
Ss ©. Adamson, I. M. Andrews, I T A 
Andrews, A. D. Boddam-Whetham, H 
C. H. Charlesworth, D. G. Cooper, L. . 
T. D. Drysdale, R. G. Fall. D. M. F 
W. W. Gardam, A. P. Gwynne, L. W 1 
N. I. B. Harrison, A. G. Hart, B. Hartles 
Ilislop, A. Holden, R. H. Jane, H. H 
R. J. Lewis, D. R. MacDonald, Junr 





Mackenzie Grieve Ww H McIntyre I 
McQuown, K R Midmer A Nevil' 
H. F. C. Newsom, S. H. Rochester, F. . 
ford. B. R. Sankey. C. G. L. Scott, S. J 
A. E. Straw, B. H. Turner, G. T. ¢ 
ight. N. S. Watson, W. M. 8S 
0. M. Williams, W. W. Williams: (June 7 
J. P. Blackman, A. F 8. Dolman, R. H : 
§ L. Jay, J. C. M. Shepard; (June 23) 

Moncktor (June 24) J. M. S Adams, P. W. 
Baguley, D. A. Connal, 8. A. Dismore, W. C. Dob 
fon, C. E. Edglev, J. F. Elston. K  Fearnside, 
W. F. Lieovd. L. T. Gilson, P. M. A. Green, E. A 
Haines, S. WP. Henton, G. A. Houghton. M. R 
Jackson, D. G. Liddle. W. G. Long, T. Mackinnon, 
A. F. Maddox, C E. Maiden. F. HW. B. Martin, 
G. B. Mason. J. E. Mellor. C. W Morle, 8S. H 
Owen. C. I, Rutherford. L. F. Tathot-Price, C. H 
Targett, T. Wallace. G. S. Woollatt (June 25) 
G. F. Collins. L. F. Ebbutt. D. C. Hay. J. O 
Hunt, H W. Joy, W Iawson, H Lenton, 
. W. W. Palmer, V. Rodgers. J. G. H. De 
Roeper, J. L. Rolston. T. 1. : (June 25) 
B.A. R._ Shere. C. J. Wynnes; (June 26) H. W 
Cherry, N. L. Derham, C. Frowen, H. R. Herbert 
. R. Lishman, C. Trenchard, H. B. Ware. 
F. R. S. Watkins; (June 27) A. H. Adcock. The 
Marquis Julio de Amodio, A. 8S Clavton. G. H. B 
Diprose, R. F. Graham, HH. L. Howell, C. 
Jarvis, A. H. Jones. A. C. MeCartney, H. E 
Morten, C. F. Prince, A. E. Stanners, W. S 
Walker, J. C. Wilson: (June 28) WA. Drure, 
A. E. Flint. F. W. Ford. R. P. Gibb, S. FAI. 
Hawes, J. Wallis. A JV.. Walton. F. H. Watts, 
A. N. Williams, A. S. Withers: (June 29) H. B 
Anning, A. T. Bell, S. Cooper, H. G. Dawson, 
A. 0. Dickinson, C. A. Hall, G. Jacob. D. F 
Martin-Smith. C. A. Ponsford. FW. Roland-Tavlor. 
JR. Weir, L. E. M. Wells. F. Whitworth. A. J 
Widdess. R. S. Wishlade: (June 30) A. W. Herris, 
H. A. L.. Weeks. C. L. Wiggins; (July 1) R. F 
Archibald, R. M. Barrinton-Reinganum, R. Bees- 
ey, H. S. Bramlev, E. T. Buller, R. A. N. Bul 
loch. K. Camvbell. A. L. Clow. W. E. Comber, 
A. E. M. Corbett. A. W. Fagan. R. F. F. Garrett. 
A. P. Godfrey, F. M. Grimsdale, J. P. Hellett 
W. J. Hallifax. W. D. Hutcheson, The Hon, F. L 























lliffe, B. M. Ivison, D. N. Kennedy M.B.E B. M. Hatfield; (July 1 J}. M. Bailey, 8. Beau 
J. T. G. Kingham, Cc L. Lauchlan, T. G. Poland mont-Smith, A. E. Bowch. H. Eason, R. W. Good 
N A. Sinanian, W. C. Slade, A. H. Smith burn, J. F. Humphreys, G. A. Puzey 
. M. Spencer, C. K. Squires, A. A Wedical Bray 
C. Y¥. Williams, F. W. Wilton, H. I She esidenention;l aan gunnted “eameah 
‘ (July 2) A. A. Baden Fuller, D. K for the Guration «< , tilitie ae es —— = 
Falkner, J. R, Millbourn, J. 8. Tennant (June 5) F I eat — W C rt 2 M R 
C._B. Heald, C.B.E., M.D., F.R.C.S., is grented og o> ft : “ 
n Hovorary Commission as Flight Lieutenant Beh. Fiving Officers: R. M. Corker, L.M.S.5.A 
(July 2) a sn ——— TY. H. Cull MRCS. LRC.P.; W. D. Doe 
y- M.B., B.Chir., M.R.C.S., L.UC.P.; B. J, Franke 
E. Thoday i: granted a commission for the berg, BS... MRCS. LROP: GNL € 
duration of hostilities as Pilot Officer on proba MB. BS M R Cc coe a ‘ 
3 : 8.. L.R.C.E Rk. G. 8S. Gra 
tion for duty as Deputy Assistant Provost Mar MB. ChB: WC. fof LAH. Lb. 
shal (May 6). (Substituted for notification in the Hurt. MB. BS Pp + , = , “OB 
Gazette of May 21.) Ba a “y r I M W. Poull MB 
W. G. Woolliams is granted a commission for the _ S., L.RC.I 
duration of hostilities as Flight Lieutenant (March Dental B 
9) The undermentioned ar 
The undermentioned Pilot Officers on probation f th lurat host ilit ie ed 
are transferred to the Technical Branch April June 25 “ ( Allwright K 
24) R. Gore; (May 25) F. Jullion, H. M. Steven —~ I aT W. M.. Gilfi \ 
son 8 arve t.C.3., LRA ‘ 
Hon. Wing Cdr. T. R. Henn, M.A., relinquishes bitt, L.D.S 
his honorary commission on ceasing to be em ( Bran 
ployed as Royal Air Force represertative on Ca: The underment ire gta 1 con 
bridge University Joint Recruiting Board (June for the durat of hostilities with th els 
8) rank of Squadron Leader June 3 The R 
Fit. Lt. F. W. Ritchings relinquishes his com- H. H. Ashley, B.A.; (July 1) The R Ls. R 
mission on cessation of duty (July 13) Badham, M.A.; The Rev. L. J. ¢ r B.A 
The undermentioned relinquish their commis 
sions on account of ill-health July 11) Fit, Lt ily , “Ore. 
H. S. R. Critchley-Salmonson, F/O. B. M. Bell Auxiliary Air Force 
_— 6) Pilot Officer on probation P. I. V. Rip- General Duties Branch. 
or, FO. 8S. H. Skinner is pr ted to tl rank of 
The urdermentioned resign their commisstons Flight Lieutenant (March 1 
= (May 30) F/O T. E. T. K. Green: (July 10) - _— — 
> O. F. A. L, Waldron; (July 13) PO. J. B. A ry ’ 
Hayter Women’s Auxiliary Air Force 
The ommissions of the undermentione Pilot Ps 
Officers on probation are terminated on cessation The undermentioned 
of duty:—(July 6) A. Gregory; (July 11) P. D Section Officers . ph 6) Cpl 
Abbott Cpl. Miss R Blanc ; 
The notification in the Gazette of September 19 A/CW.2 Miss J. M. B Y 
1939, concerning J. Sambridge is cancelled D. P. L. Dare; A/CW.2 Mis 
Miss M. J. Everard: ACW 
Erratum son; Cpl. Miss B. K. I 
In the Gazette of May 7. 1940. For Daniel Forbes: Sat. Miss M. de 
Neinertzhagen read Daniel Meinertzhagen Miss E Vv Kyrke: Cpl 
Equipment Branch A CW.1 Miss B. W. Lecky;: 
The undermentioned are granted commissions McCulloch; A/CW.2 Miss 
for the duretion of hostilities as Pilot Officers on Miss H. C. Maxted; A/CW.2 
prohation (June 1) R. E. Cooke: (June 5) Sgt. Miss M. J. Moore; 
R. G. B, King Neven-Spence; A/CW.2 


Accountant Branch A CW.1 Miss S. Peek: A’ CW.1 Miss M. fF 
The undermentioned are granted commissions : A/CW.1 Miss N. M. G. Sims; A/CW.1 
for the duration of hostilities in the ranks stated: K H. Whitehead 
Pilot Officer on probation (June 29), J. Baines Assistant Section Officer Mrs. (. Vance relin 
Acting Pilot Officers on probation (June 29) qQuishes her appointment (June 15) 








TRAINED IN THE WAY THEY SHOULD GO: A class being taught Direction 
Finding at one of the many training centres now in operation. 








THE 


For the Duration 


EWS has been received from Capt. 
G. P. Roberts, R.A.O.C., Chief 
Engineer of Bendix Limited, that he is 
well, but a prisoner of war. He sends 
his sincere greetings to all his friends in 
the trade. 


Fifty Years’ Service 


EPRESENTATIVES of every Depart- 
ment of Thos. Firth and John 
Brown Limited, and its associate, Firth- 
Vickers Stainless Steels Limited, were 
present on July 8, 1940, in the Board 
Room at Atlas Works, Sheffield, to pre- 
sent to Mr. Edward Dixon his portrait 
in oils, on his completion of fifty years’ 
service with the company. The portrait 
had been painted by Captain Oswald 
Birley, the celebrated artist. 

Mr. A. J. Grant, managing director, 
who presided, referred to Mr. Dixon's 
work in organising trade associations, 
‘‘A great portion of the success of this 
firm has been due to Mr. Dixon’s wise 
policy and his strong belief in co-opera- 
tion with his competitors,’’ said Mr. 
Grant. ‘‘He has been chairman of the 
Federated Forge-Masters since 1922, and 
even in the days when a great many of 
the sections of the trade were cutting 
each other’s throats and running at a 
loss, that important section of our indus 
try was always prosperous. . 

Mr. John Smith, making the presenta- 
tion of the portrait on behalf of the 
Staff Society, said that 937 members of 
the society had subscribed to the fund. 
These subscribers included representa- 
tives of the company in all parts of the 
world. 

Mr. Dixon was also presented with a 
long-service certificate. Altogether 1,210 
of these long-service certificates have 
been presented to employees of Thos. 
Firth and John Brown, Ltd., represent- 
ing in the aggregate 44,140 years of 
service. 


Small Direct-cranking Starter 


. ‘O provide starting means for aircraft 


engines rated up to too h.p., 
Eclipse Aviation announces release of 
the new type 635 direct-cranking electric 
starters, for export sale. 

Designed and developed primarily to 
meet the requirements of the private 
owner pilot, these units provide prompt 
and efficient engine starting without need 
for external assistance. Similar in con- 
struction to the conventional type of 
Eclipse direct-cranking starter, these 
units incorporate an integral torque over- 
load release with automatic engaging and 
disengaging device, thereby avoiding 
possible damage to starter or engine in 
the event of engine backfire. 

Of improved design and 
constructed throughout, these 


ruggedly 
light 


ree 
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weight, low cost starting units provide 
high speed, continuous engine cranking 
with complete automatic control. The 
starters, which are available with a 5in 
SAE mounting flange and 12-tooth driv- 
ing jaw, are designed for 12-volt, one 
wire grounded operation \ heavy 
duty switch of the foot type may be fur- 
separately for control of the 
startet motor circuit. A standard 
Eclipse 15-volt 15-ampere generator 
with 2-unit control box is recommended 
for use in conjunction with type 635 
starter installations for battery charging 

[The type 635 starters incorporate a 
multiple disc clutch under adjustable 
spring tension which is normally set at 
roolb.-ft. When used in conjunction 
with a 12-volt battery system and oper- 
ating against a torque ol approximately 
30lb.-ft., the current draw is approxi- 
mately 255 amperes at 8.r volt, and the 
cranking speed 215 r.p.m When oper- 
ated under the above conditions in con- 
junction with a TS-7 or a TS-13 Exide 
battery the approximate number of starts 
respectively before the battery requires 
recharging is 32 for the larger battery 
and eight for the small. The weight of 
the starter is approximately 17}lb., and 
the weight of the heavy duty foot switch 
approximately }Ib 


nished 


Optical Circular Table 


HE Newall Engineering Co., Ltd., of 
Peterborough, had decided, before 
the outbreak of war, to manufacture an 
optical circular table similar and equal 
to the German type produced by th 
Carl Zeiss Co. Hostilities forced 
their hand, and production has 
been speeded-up. E. R. Watts 
and Son, Ltd., 123, Camberwell 
Road, London, S.E.5, have been 
responsible for the optical side of 
the equipment. 
Indexing is obtained from a 
precise glass scale mounted on 
the rotating portion of the table. 
The scale is viewed through an 
eye-piece situated at the front, 


(Left) The Eclipse direct-crank- 
ing electric starter. 
(Right) Optical circular table 
produced by the Newall En- 
gineering Co. 


and in the image seen by the oper 
ator each graduation, approximately 
jgiN. apart, represents 30 seconds of are, 
A reading accuracy of one-fifth of that 
amount is possible to the operator. 

The table is extremely accurate and 
yet, at the same time, sufficiently rugged 
to withstand continuous heavy work. If 
is shown to considerable advantage ig 
jig boring, where numbers of holes haye 
to be bored in exact relative location of 
polar co-ordinates or radial centre dig: 
tances and angles. 

All optical parts are entirely enclosed 
in order that cutting lubricant or chips 
cannot penetrate and cause damage. A 
further use for a table of this standard 
of accuracy is in the inspection depart 
ment for checking purposes. 

Production of the table is in the hands 
of Optical Measuring Tools, Ltd., Mos- 
trose Avenue, Trading Estate, Slough, 
Bucks, which is a subsidiary concern of 
the Newall Engineering Co., Ltd. De 
liveries will begin in September this year, 
The sole selling agents are E. H jones 
(Machine Tools), Ltd Edgware Road, 
The Hyde, London, N.W.9 


uw“ * « . ” 
Aluminium Technique 

HE eighth of the ‘‘ Aluminium Tech- 
nique series of booklets issued by 
Aluminium Union Limited, is now avaik 
able, and is devoted to the effect of 
sodium in aluminium-silicon alloys. As 
is usual, the subject is dealt with in com 
siderable detail, the booklet being illus- 
trated with graphs and micro-phote 
graphs Those interested may obtain 
copies from Aluminium [| nion Limited, 
rhe Adeiphi, Strand, London, W.C.2. 


Napier Appointment 
M® W. P. SAVAGE, who for the 
past seven years has managed the 
sales and service departments of D. 
Napier and Son, Ltd., has been electtd 
a director of the company. Before join 
ing Napiers Mr. Savage was already well 
known in the aircraft industry by his 
lengthy connection with Handley Page, 
Ltd., as works manager 
NEW COMPANIES 
THE HENDERSON Sarety TANK 
FOREIGN Lrp.—Registered as a private com 
pany on July 4, with a nominal capital of {100 @ 
yoo ordinary shares of 41 each The objects are 
to carry on the business of manufacturers of and 
dealers in fuel and other tanks, and the like, fo 
use on aircraft, ships, vehicles, motor boats, 4 
The permanent directors are Arthur J. Hender 
Medina Terrace. Hove; Arthur J. Benny 
Coates, The Grange, Loom Lane, Radlett, Herts; 
and Cecil A. Forecast, 26. The Avenue, Radlett, 
Herts; all directors of the Henderson Safety Ta 
Co., Ltd. Secretary A Chenery The resis 
tered office is at 11 Pall Mall. 
S.W.r 
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